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l MASK Study ...

-~y

Observational, population-based,

propensity-matched designs

3 groups, defined by number of anesthetic
exposures prior to 3rd birthday: 0,1,22
Retrospective MASK
study -

Replicate prior findings regarding

Prospective MASK
behavior/learning in modern

study
anesthesia practice

Seek detailed phenotype of
anesthesia-associated injury




MASK was Built on a Series o
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courtesy of D.0. Warner \ I

e —
_| Children born 1996-2000 to mothers residing in Olmsted

County, Minnesota, living in Rochester school district at age 5

— I
Medical Record Information Birth Certificate Information
Medical diagnoses (ICD-9), Anesthesia age <3 Sex Pregnancy and birth information, Parent information
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Calculate propensity scores for single and multiple exposures to anesthesia;
propensity-stratified samples of 0, 1, and = 2 exposures

| l

|

No exposure (n=485 I Single exposure (n=466)

Multiple exposures (n=126) I

, l

* Learning disabilities (Reading, Mathematics, Written language)
= Attention-Deficit Hyperactivity Disorder (ADHD)
* Individualized Education Programs (IEPs) for speech/language and

emotional/behavioral disorders

* Group-administered ability and achievement test scores




MASK Retrospective

Repeated our earlier study using a cohort born 1996-2000 :
 116/457/463 multiple/single/unexposed prior to age 3 yrs
 Modern anesthetic (sevoflurane)

* Pulse oximetry and capnography

e Pediatric anesthesiologists

Results essentially unchanged among multiply exposed

* 1. Doubling in the incidence of LD and ADHD

* 2. Modest reductions in performance on group tests of
achievement/ability.

Single exposure - reductions in reading performance only



Summary of Retrospective MASK

prior to age 3 still associated wi
ADHD

o 57% of multiply-exposed had both ADHD and LD, compared with ~25%
of singly- and un-exposed

# Multiple exposures associated with modest decreases in
standardized tests of ability and achievement

T T

+ Single exposures associated with modest decreases in
subdomain of reading, not mathematics and spelling

+ No evidence of factors moderating associations
o Including sex, socioeconomic status, birthweight, gestational age
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ANESTHESIOLOGY

Neuropsychological and Behavioral Outcomes after
Exposure of Young Children to Procedures Requiring
General Anesthesia

The Mayo Anesthesia Safety in Kids (MASK) Study

Danvid O. Warner, M.D., Michael J. Zaccanelio, Ph.D., LP., Stavica K. Katusic, M.D.,
Darreld R. Schroeder, M.S., Andrew C. Hanson, B.S., Phillip J. Schulte, Ph.D., Shonie L. Buenvenida, RN.,

Stephen J. Gleich, M.D., Robert T. Wikder, M.D., Juraj Sprung, M.D., Danging Hu, M.D.,
Robert G. Veigt, M.D., Merde G. Paue, Ph.D., John J. Chelonis, Ph.D., Randall P. Fick, M.D., M.PH.

"MASK Prospective Hypothesis ...
Exposure to multiple but not single

procedures requiring anesthesia prior to the
third birthday is associated with adverse
eurodevelopmental outcomes.




Prospective MASK Study - Design

Children born 1954-2007 to mothers residing in Olmsted
County, Minnesota, living in Rochester school district at age 5

¥

Medical Record Information
Medical diagnoses (ICD-3), Anesthesia age < 3

a
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Birth Certificate Information ‘

Sex Pregnancy and birth information, Parent information

:

Calculate propensity scores for single and multiple exposures to anesthesia;
propensity-stratified samples of 0, 1, and = 2 exposures

I
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B-12F years of age at testing, =250

MNo exposure (ne500)
15-19 years nfagl:a1.1|::.1.ing. n=250

Simgle exposure (n=300)
B-1F years of age at testing, n=150
15-19 years of age at testing, n=150

B-13 years of age at testing, n=100
15-18 years of age at testing, r=100

Multiple exposures (n=200) ‘
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* QOperant Test Battery (OTB)

-Cognitive/Intellectual
=flemory
=Language

* Neuropsychological Assessment Battery

=Cognitive Processing and Executive Function

-Motor and Visual Spatial
=Processing Speed
=Attention




I Operant Test Battery !

OTB Training Data
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A Food and Drug Administration

éNCTR

National Center for Toxicological Research

Psychometrist Assessments®

Global Cognitive Function
Full Scale 1Q, WASI

Visual/Motor Integration Visual and Verbal* Memory

Berry VMI WRAML2 (7 subtests)
Visual/Spatial Abilitiest Expressive Languagef
Berry Visual Perception Boston Naming
Judgement of Line Orientation D-KEFs Category Fluency

Attention Executive Function
WRAML-2, Attention D-KEFs Tower, Trail making 4
CPTII, Hit Reaction Wisconsin Card Sort
Processing speed Fine Motor Skillst
CTOPP, Rapid naming Berry Motor Coordination

Grooved Pegboard

*36 individual measures; 16 &
priori Summary measures

f.'.'i-',l'J,UL'f..‘I to 9 domains r'S!II-II-I.;"\JIULLI.I:IL composite




Summary of Prospective MASK

+ Effect sizes consistent with prior studies (~1

* Multiple exposures associated with
* Modest decreases in processing speed and fine motor sKkills
* No other changes in neuropsychological testing domains

* Parental reports of more problems with reading (not math), behavior,
and executive function

* Single exposures associated with
* No changes in neuropsychological testing domains
* Parental reports of more problems with reading and executive function

* No evidence of factors moderating associations
* Including sex, socioeconomic status, birthweight, GA, age at testing




Limitations

« All observational studies are subiecﬂm -onfou
unknown despite propensity guided approach

+ Confounding by indication - children who need procedures are dl‘fferent
than those who do not (Neuro and CV; Specific pattern).

+ Anesthesia and surgery cannot be separated.

+ Selection (volunteer) bias although population is very similar to
retrospective studies where selection is not a concern.

Statistical artifact
+ imbalances in factors known to impact outcomes (IPTW)
+ Pattern remained unchanged regardless of adjustment methods
* Multiple comparisons (type | error)
+ Composites/a priori analysis plan
Sample size/power (Glatz findings)
And others....

%

e
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Conclusions

No significant effect on 1Q

* 0,5p reduction sigle exposure

e 1,3p reduction multiple exposure
Multiple exposure asociated with

* fine motor

e processing speed

* Parental reports of difficulties in reading, behavior and
executive function ( but not math)

Single exposure associated with

. Parental report of difficulties in reading and
executive function ( but not math)



Conclutions

* Deferral of elective procedures beyond the
first few years of life should be contemplated.

e Parents should be counselled to not avoid
necessary invasive procedures for fear of a
currently ill-defined risk.

 Enhanced Recovery After Surgery



Mid-thoracic epidural
anesthesia/analgesia
No nasogastric tubes

Prevention of nausea and vomiting Preadmission counseling
Avoidance of salt and water overiocad Fluid and carbohydrate loading
Early removal of catheter No fasting
Early oral nutrition No/selective bowel preparation
lélon-opioid oral analgesia/NSAIDs Antibiotic prophylaxis
arly mobilization Thromboprophylaxis
Stimulation of gut motility No premedication

Audit of complhiance and outomes

" ERAS

Intraoperative

Short-acting anesthetic agents
Mid-thoracic epidural anesthesia/analgesia
No drains
Avoidance of salt and water overioad
Maintenance of normothermia (body warmer/warm intravenous fluids)

Integrated ERAS protocol

Figure. Enhanced Recovery After Surgery (ERAS) Flowchart

Preadmission Preaperative Intraoperative Postoperative

Preadmission nutritional

support
Surgery e arelan Selective bowel preparation
Control aleohal intake
Preoperative carbohydrates
Anesthesia Medical aptimization T ]
PONV prophylais

Wursing Preoperative information
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